[Artificial hyperventilation in head injury. I. Spontaneous hyperventilation and assisted ventilation (author's transl)].
The present study was desined to clarify the roles of artificial hyperventilation in management of the patients with cerebral injury. Here reported is the first part of the serial studies and concerned with general informations about hyperventilation. The measurements of PaCO2, minute ventilation volume (VE), dead space (VD), tidal volume (VT), cardiac output (by dye dilution method), oxygen consumption (by Fick' principle) and oxygen equilibrium were performed in the patients suffering from acute, severe head injury. And the effect of assisted ventilation on them were investigated (using pressure-limited respirator). 1. There was a common finding that marked and sustained increase in VE, VA (alveolar ventilation), and decrease in PaCO2 existed during the first week of injury. 97% of both VE and VA were above normal and mean value of PaCO2 was 29-33 mmHg. The syndrome of spontaneous hyperventilation was evidently more prominent in the nonsurvived group of patients. It was noteworthy that increased VE (or VA) was dependent neither on VD or pulmonary dysfunction nor on metabolic acidosis of arterial blood. The relation of VA to base excess in head injury was well contrasted to that of acute CO poisoning. 2. Assisted ventilation resulted in increased VT and decreased respiratory rate, and little change in VE. Consequently, PaCO2 changed only from 33.0 to 29.4 mmHg as a mean of entire series of patients. But when the influence affected by hypoxemic drive was subsided, a significant reduction of PaCO2 was disclosed following assisted ventilation. The assisted ventilation with pure oxygen was also associated with reduced cardiac output (from 6.0l/min to 5.3l/min), though the oxygen consumption changed variedly among the patients. 3. The fact was confirmed that both hypocapnea and alkalosis produced the left-sised shift of oxygen dissociation curve, decrease in P50 (P02 at 50% saturation of oxygen), and in addition, narrowed arterio-mixed venous oxygen difference. The changes of artero-mixed venous oxygen saturation difference which were calculated at 100 mmHg of PaO2 and 40mmHg of mixed venous PO2 were in a linear fashion with those of P50. Apart from the problems on injured brain, the beneficial and non-beneficial effects of hyperventilation were further discussed. The availability and inidcation of artificial hyperventilation should be precisely evaluated later, in a comprehensive manner with the subsequent studies (Part 2 and 3) on cerebral metabolism and intracranial pressure.